A BLADE ATTACHMENT FOR AN ALL-TERRAIN VEHICLE 
Your Petitioner, CHADRON D. MOFFITT. a citizen of the United States and a 
resident of the State of Iowa, whose post office address is 25833 Walleye Drive. Spirit 
Lake, Iowa 51360. prays that Letters Patent may be granted to him for the invention set 
forth in the following specification: 
CROSS-REFERENCE TO RELATED APPLICATION 

This is a continuation-in-part application of Petitioner's earlier application Serial 
No. 10/621.738 filed July 17. 2003. entitled "A BLADE ATTACHMENT FOR AN ALL 
TERRAIN VEHICLE". 
BACKGROUND OF THE INVENTION 

1 . FIELD OF THE INVENTION 
This invention relates to a blade attachment for an off-road vehicle such as an 

all-terrain vehicle (ATV) and more particularly to a blade attachment for an ATV wherein 
the angle of the blade may be conveniently selectively changed by means of an electric 
motor driven winch which is powered by the ATV electrical system. 

2. DESCRIPTION OF THE RELATED ART 
The assignee of this invention has manufactured straight and V-blades for ATVs 

for many years. The blades may be used to plow snow, dirt. etc. The prior art blades 
have been raised and lowered with respect to the ATV by lift handles, electric actuators, 
electric winches, etc. In assignee's prior art straight blade, the blade is selectively 
pivotally attached, about a vertical axis, to the forward end of a push tube assembly 
which is pivotally connected at its rearward end, about a horizontal axis, to the ATV. 
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The blade is pivotally connected to the push tube assembly so that the blade may be 
angled left, angled right or positioned in a straight position. When the operator of the 
ATV desires to change the angle of the blade, the blade must be raised from the ground 
with the operator then being required to dismount the ATV. unlock the blade, manually 
pivotally move the blade to the desired position, and then lock the blade in that position. 
Similar prior art structures have also been used by other manufacturers of blade 
attachments for ATVs. Various types of pivoting blade attachments are illustrated in 
U.S. Patent Nos. 5,088,215; 4.615.130; and RE37.628. In each of the blades of the 
previously identified patents, the operator must leave the ATV and remove or move a 
locking pin. manually pivot the blade to the desired position, and then move the locking 

pin to its locked position. 

The requirement of the operator to dismount from the ATV and make the blade 
adjustment is inconvenient in those plowing or grading operations where the angle of 
the blade on the ATV must be frequently changed. 

The invention of the co-pending application solved the problems present in the 
prior art. The instant invention represents an improvement over applicant's earlier 
invention. 

SUMMARY OF THE INVENTION 

A blade attachment for an off-road vehicle such as an all-terrain vehicle (ATV) is 
described with the ATV having a fonward end, a rearward end, a right side, a left side, 
and an underside. A mounting frame or push tube assembly is positioned beneath the 
forward end of the ATV and has its reanward end pivotally connected, about a horizonta 
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axis, to the ATV. The mounting frame extends forwardly from its reanvard end so that 
its forward end is positioned fonwardly of the forward end of the ATV. The forward end 
of the mounting frame Is selectively movable between raised and lowered positions by 
any conventional means such as a lift handle, winch, linear actuator, etc. A first plate is 
secured to the fonward end of the mounting frame and hais a hinge plate selectively 
pivotally mdvably positioned thereon about a vertical axis with the hinge plate having a 
forward end and a reanward end. The hinge plate has a blade position lever opening 
formed therein. The hinge plate also has a plurality of spaced-apart notches formed in 
its rearward end. The blade is secured to the hinge plate in conventional fashion so as 
to be positioned fonwardly thereof. A blade position lever is selectively pivotally movably 
mounted on a blade position lever bracket which is operatively secured to the hinge 
plate with the lower end of the lever extending downwardly through one of the notches 
in the hinge plate and through the blade position lever opening formed in the first plate. 
15 The blade position lever is selectively movably between locked and unlocked positions 
and is normally yieldably maintained in its locked position. An electrically driven winch 
mechanism is operatively mounted on the mounting frame and is operatively connected 
to the hinge plate for selectively moving the hinge plate and the blade to various angular 
positions with respect to the mounting frame and the ATV when the blade position lever 
is in its unlocked position. The blade position lever is automatically moved to its 
unlocked position by a linkage which operatively engages the underside of the ATV 
when the fonward end of the mounting frame and blade have been moved upwardly to a 
predetermined position. The blade position lever returns to its locked position when the 
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forward end of the mounting frame and blade have been lowered a predetemnined 

distance from its raised position. 

A second embodiment is described which eliminates the linkage described 
above. In the second embodiment, a latching spring has one end connected to the ATV 
and its other end connected to the blade position lever which yieldably urges the blade 
position lever to its locking position. An unlatching spring is also connected to the blade 
position lever which yieldably urges the blade position lever towards its unlocked 
position. When the blade is in a lowered position, the latching spring overcomes the 
unlatching spring to maintain the blade position lever in its locking position. When the 
blade has been sufficiently raised to reduce the tension in the latching spring, the 
unlatching spring yieldably moves the blade position lever to its unlocked position so 
that the blade may be moved by the electrical winch motor. 

It is therefore a principal object of the invention to provide an improved blade 
attachment for an all-terrain vehicle. 

A further object of the invention is to provide a pivoting blade attachment for an 
all-terrain vehicle with the blade being able to be pivoted by an electric winch 
mechanism when the blade has been raised to a predetermined position. 

A further object of the invention is to provide a pivoting blade attachment for an 
ATV or off-road vehicle which enables the blade to be pivoted to various angular 
positions by an electric winch means. 



Yet another object of the invention is to provide an electrically operated winch 
which selectively angles a blade on an ATV without the necessity of the operator of the 
ATV dismounting from the ATV and manually pivoting the blade. 

Yet another object of the invention is to provide a pivoting blade attachment for 
an ATV or off-road vehicle which enables the blade to be pivoted to various angular 
positions by an electric winch means which is operatively connected to the blade by a 
"slip-clutch" means so that the blade is hand-adjustably angled at any time. 

These and other objects will be apparent to those skilled in the art. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of an ATV having a blade hiounted thereon; 

Figure 2 is an exploded perspective view of the means for mounting the blade on 
the ATV and a first embodiment of the means for pivotally moving the blade to various 
positions with respect to the ATV; 

Figure 3 is a perspective view of the means for mounting the blade on the ATV 
and the first embodiment of the means for pivotally moving the blade to various 
positions with respect to the ATV; 

Figure 4 is a partial side view illustrating the first embodiment of the means by 
which the blade position lever is automatically unlocked as the blade is moved upwardly 
with respect to the ATV; 

Figure 5 is a view similar to Figure 3 but which shows the mechanism in 

somewhat enlarged detail; 



Figure 6 is a partial side view similar to Figure 5 except that the linkage has 
moved the blade position lever to its unlocked position; 

Figure 7 is a top elevational view of the mechanism of the first embodiment for 
unlocking the blade position lever; 

Figure 8 is a top view of the first embodiment of the means for moving the blade 
to various positions; 

Figure 9 is a partial exploded perspective view of the invention of the first 
embodiment herein; 

Figure 10 is a perspective view illustrating a second embodiment of the means 
for locking and unlocking the blade position lever with the lever being illustrated In its 
locked position; 

Figure 1 1 is a perspective view of the second embodiment of Figure 10; 

Figure 12 is a perspective view illustrating the second embodiment of the means 
for locking and unlocking the blade position lever with the lever being illustrated in its 
unlocked position; and 

Figure 13 is a perspective view of the second embodiment of Figure 12. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

With respect to the embodiment of Figures 1-9, the numeral 10 refers generally 
to an off-road vehicle such as an all-terrain vehicle (ATV), which may be 2-wheel drive 
or 4-wheel drive. ATV 10 includes a forward end 12, reanvard end 14, a left side 16, 
and a right side 18. The blade attachment of this invention is referred to generally by 
the reference numeral 20. Attachment 20 includes a push tube assembly 22 comprising 
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push tubes 24, 26 which have their rearward ends pivotally secured to the frame of the 
ATV by a pin or pins (not shown) in conventional fashion. Support plate 28 is welded or 
otherwise secured to the fonward ends of push tubes 24, 26 and has its fonward end 30 
positioned fonwardly of the fonward ends of push tubes 24, 26. Threaded bolt or stud 32 
extends upwardly from the fonward end of plate 28, as seen in Figure 2. Plate 28 has a 
longitudinally extending blade position lever slot or opening 34 formed therein fonwardly 
of the reanvard end thereof. Plate 28 also has an opening 36 fomied therein reanwardly 
of slot 34 which is adapted to receive bolt 38 extending upwardly therethrough which is 
adapted to threadably receive nut 1 30. 

The reference numeral 40 refers to a hinge plate which is positioned above plate 
28 including a base portion 42 and upstanding sides 44, 46. Hinge plate 40 includes an 
opening 48 formed in base portion 42 which is adapted to receive bolt 32 extending 
upwardly therethrough to enable hinge plate 40 to pivotally move with respect to plate 
28. The reanward end of base portion 42 has a plurality Of slots or notches formed 
therein which will be referred to as slots 50, 52 and 54. Any number of slots may be 
utilized but it is preferred that there be at least a center slot 52, a left slot 50 and a right 
slot 54. 

Plates 56, 58 and 60 are positioned between support plate 28 and base portion 
42 of plate 40 as will now be described. Plate 56 will be referred to as a bottom plate 
and includes an arcuate peripheral surface 62 extending from its forward end 64 which 
includes a cutout portion 66. Bottom plate 56 has an opening 68 formed therein which 
receives the bolt 32 extending upwardly therethrough. Plate 58 will be referred to as a 



mid-plate which includes an arcuate peripheral surface 70 extending from forward end 
72. Mid plate 58 has an opening 74 formed therein which receives the bolt 32 
extending upwardly therethrough. Plate 60 will be referred to as a top plate which 
includes an arcuate peripheral surface 76 extending from forward end 78. Plate 60 
includes an opening 82 through which bolt 32 extends. As seen, the fonward end 78 of 
top plate 60 has an upwardly extending lip or shoulder 80 which engages the forward 
end of base portion 42 of hinge plate 40 so that rotation of top plate 60 will cause hinge 
plate 40 to be pivoted or rotated therewith when in its unlocked position, as will be 
described in greater detail hereinafter. The plates 56, 58 and 60 are welded together so 
that they move as a unit. 

Bolt 38 extends upwardly through opening 36 in plate 28 and through opening 84 
in blade position lever bracket 86. Eyebolt 92 has its fonward "eye" portion positioned 
beneath bracket 86, as seen in the drawings. Bolt 38 extends through the "eye" portion 
of eyebolt 92. Bracket 86 has an upstanding ear 94 secured thereto which has an 
opening 96 formed therein adapted to receive a bolt 98 therein. Blade position lever 
100 has oppositely extending tabs or ears 102 and 104 secured thereto. Tab 102 has 
an elongated slot 103 formed therein while tab 104 has an opening 105 formed therein. 
Blade position lever 100 has an opening 107 formed therein above tabs 102 and 104. 
The lower end 106 of lever 100 extends downwardly through a slot formed in the bottom 
portion of bracket 86. Lever 100 is pivotally secured to ear 94 and bracket 86 by bolt 98 
which extends through opening 107 in lever 100. One end of spring 1 10 is connected to 
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tiab 104 with the other end thereof being connected to bracl^et 112 secured to the 
foHA/ard end of bracket 86 (Figure 5). 

Plate 114 is secured to tubes 24 and 26 by U-bolts 116 and 118, respectively. 
Plate 114 has an upstanding ear 120 secured to the fonA/ard end thereof which has a 
plurality of openings 122 formed therein adapted to have bolt 124 extending 
therethrough which receives nut 126. Adjustment tube 128 is secured to plate 114 by 
welding or the like. The rearward end of eyebolt 92 is adjustably received within the 
foHA^ard end of tube 128. Adjustment nut 130 is threadably mounted on the eyebolt 92 
fonrt^ardly of the fonA^ard end of tube 128 to provide a "fine" adjustment of the plate 1 14 
on the mounting frame 22 when U-bolts 116 and 1 18 are loosened. Once plate 1 14 is 
adjusted, U-bolts 116 and 1 18 are tightened. Links or bars 134 and 136 are selectively 
vertically and horizontally secured to ear 120 by pin 124. The forward ends of links 134 
and 136 are slidably connected to tab 102 of blade position lever 100 by bolt 137 
extending through slot 103 and maintained therein by hut 137'. The reanvard ends of 
links 134 and 136 have an actuator 140 selectively vertically and horizontally secured 
thereto by bolt 142. 

An electric winch 144 including a fractional horsepower electric motor 146, driven 
by the vehicle electrical system, and a winch drum 148 is secured to plate 1 14, as seen 
in the drawings. A skid plate 150 is positioned below the winch 144 for protecting the 
winch 144 from damage. Winch drum 146 has a few wraps of winch cable 152 
extending therearound to define cable portions 154 and 156. The cable portions 154 
and 156 of 152 extend fonA/ardly from drum 146 through slot 158 formed in plate 114 
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and are crossed, as seen in Figure 7. The cable portions 154 and 156 extend around a 
portion of the arcuate periphery 70 of mid-plate 58 between plates 56 and 60. The ends 
of cable portions 154 and 156 have eyes 158 and 160 attached thereto, respectively, as 
seen in Figure 7. Eyes 158 and 160 are connected together by spring 162 which is 
positioned fonwardly of forward end 72 of plate 58 and within cutout area 66 of plate 58. 
Spring 162 maintains cable portions 154 and 156 in yieldably frictional engagement with 
plate 58 and dmm 146 so that movement of the cable portions 154 and 156 by the 
electric motor 146 will cause plate 58 to rotate about bolt 32. Since plates 56, 58 and 
60 are welded together, rotation of plate 58 will cause plates 56 and 60 to also rotate. 
Rotation of plate 60 will cause hinge plate 40 to pivot about bolt 32 due to the 
engagement of lip 80 with the fonward end of hinge plate 40. 

Bracket 86 has a slot 169 and holes 170 to receive a winch hook or manual lift 
handle or electric blade lift components to raise and lower the forward end of push tube 
assembly 22 and blade 168. Blade 168 is connected to hinge plate 40 in conventional 
fashion whereby blade 168 moves with hinge plate 40 about the vertical axis defined by 
bolt 32. 

When it is desired to change the angle of the blade 168 with respect to the off- 
road vehicle such as an ATV 10, the blade 168 is raised from ground engagement by 
the lift handle, linear actuator, winch, etc., which causes the push tube assembly 22 to 
pivotally move upwardly about its reanward end. As the push tube assembly 22 and the 
blade 168 are raised with respect to the ATV 10, the selectively adjustable actuator 140 
will come into contact with a selectable portion of the underside of the ATV 10, as 
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illustrated in Figure 5. Continued upward movement of the push tube assembly 22 and 
the blade 168 will cause the links 134 and 136 to move downwardly, as indicated by the 
arrows in Figure 4, due to the pivotal connection of the links 134 and 136 to the plate 
114. As the links 134 and 136 move downwardly, the links 134 and 136 exert an 
upward force on the lever 100 which causes the lever 100 to pivot about bolt 98 which 
causes the lower end of the lever 100 to move reanwardly out of engagement with the 
notches or slots 50, 52 and 54, depending upon which slot it is positioned in, so that 
hinge plate 40 and the blade 168 are not locked into position. At that time, the winch 
144 is actuated in the desired direction so that end cable portion 154 is moved 
rearwardly while the other cable portion 156 is moved fonfl/ardly or vice versa. 
Movement of the cable portions 154 and 156 by the winch 144 causes the plates 56, 58 
and 60 to be rotated which causes the hinge plate 40 to also be rotated or pivotally 
moved with respect to the push tube assembly 22 about the bolt 32. The spring 162 
exerts tension on the cable portions 154 and 156 to maintain the cable portions 154 and 
156 in frictional engagement with the periphery of plate 58 and dmm 146. The tension 
on the cable portions 154 and 156 may also be adjusted by loosening the U-bolts 116 
and 118 and then threadably rotating nut 130 on eyebolt 92 so that plate 114 is moved 
with respect to the push tube assembly 22. When the plate 114 has been moved to a 
position wherein the proper tension of cable portions 154 and 156 is achieved, the U- 
bolts 1 16 and 1 18 are then tightened. 

When the blade has been moved to the desired angle, the push tube assembly 
22 and the blade 168 are then lowered somewhat so that the actuator 140 moves out of 
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engagement with the underside of the ATV so that spring 110 urges the lower end of 
lever 100 towards the rearward end of the hinge plate 40 and the notches or slots 
formed therein. The winch 144 may then be actuated to property align the lower end of 
the lever 100 with the desired slot 50, 52 or 54 so that the lever 100 will lock the hinge 
plate and the blade into its desired angular position with respect to the ATV. 

The wrapping of a few loops of the winch cable around the drum of the winch 144 
provides a "slip clutch" attachment of the cable to the winch drum so that if the lever 100 
is not perfectly received within one of the slots 50, 52 and 54, the blade, when striking 
an obstruction, will not impart a direct stress onto the winch. Further, should the winch 
144 become inoperative for one reason or another, the operator may manually pivot the 
blade 168 since the cable may slip on the drum without causing the dmm to rotate 
which would be resisted by the gear drive mechanism of the winch, therefore also 
adding an additional protection to the rotating winch assembly should the blade come 
into contact with an obstruction causing the blade to rotate until locked without causing 
damage to the winch assembly. 

Figures 10-13 illustrate a second embodiment of the means for automatically 
locking and unlocking the blade position lever which is referred to in Figures 10-13 by 
the reference numeral 200. The embodiment illustrated in Figures 10-13 eliminates the 
automatic locking mechanism of Figures 1-9. The embodiment of Figures 10-13 utilizes 
the same blade pivoting mechanism of Figures 1-9 which will not be again described in 
detail. 
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Lever 200 is pivotal about the bolt or pin 202 so as to be movable between the 
locked position of Figures 10, 11 and the unlocked position of Figures 12, 13. Clamp 
204 is clamped with the upper forward end of lever 200 by means of bolt 206 having a 
wing nut 208 mounted thereon. The upper reanward end of unlatching spring 210 is 
connected to bolt 206 (Figure 1 1 ) and is connected at its lower fonward end to a bracket 
212. Unlatching spring 210 yieldably urges lever 200 towards its unlocked or unlatched 
position. 

The lower fonvard end of latching spring 214 is connected to hub 216 on bolt 206 
and is connected at its upper reanward end to an adjustable strap 218 which is 
connected to the vehicle such as the grille 220 (Figure 10). When the blade 168 is 
located in the down position, the upper latching spring 214 supplies tension or latching 
force to the lever 200 with that force being greater than the unlatching force of the 
unlatching spring 210. The latching force Is present constantly while the. blade is 
lowered, regardless of whether the lever 200 is in its locked or unlocked position, thus 
allowing the lever 200 to lock into one of the lock positions when the lever 200 aligns 
with one of the openings 50, 52 or 54. The tension of the upper latching spring 214 is 
controlled by the raising or lowering of the blade assembly. 

When blade 168 is raised to a predetermined height, the tension in latching 
spring 214 is reduced so that the spring force of unlatching spring 210 overcomes the 
spring force of latching spring 214 which causes the lever 200 to pivotally move to its 
unlocked position (Figures 12-13) to enable the angle of blade 168 to be changed as in 
the embodiment of Figures 1-9. 
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The adjustable strap 218 allows for fine-tuning of the lock and unlock process. 
This is done to accommodate the differences in vehicle design and operator 
preferences. It can therefore be seen that a novel apparatus has been provided which 
enables a blade to be pivotally moved between its various angular positions with 
respect to the ATV without the need of the operator dismounting from the ATV. 

Thus it can be seen that the invention accomplishes at least all of its stated 
objectives. 
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